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Online learning has becomewidely accepted and is considered as an important approach
that can overcome the limitations of on-campus learning, especially in higher education.
The acceptance of learning technologies generally depends on technology related beliefs
and the perceived ease of use. It can be assumed that students’ emotional experiences,
among other factors, have an impact on their use of learning technology. Although
research on emotions in technology-supported learning environments has increased
in recent years, the question how students experience online learning environments
emotionally, and how these emotions are intervened with technology acceptance has
not yet been answered in more detail. Up to now, only a limited number of studies
has focused on emotions and technology acceptance of university students, especially
in teacher education. Therefore, the purpose of this study is to analyze students’
technology acceptance and achievement emotions after participating in an online course
(in comparison to an on-campus course) in teacher education. Survey data from 182
students (88 of them participated in an on-campus course, 94 students attended an
online course) revealed a higher level of positive emotions than of negative emotions,
regardless of the learning environment. Students who attended the online course
reported a higher level of boredom, anxiety, and anger, but less enjoyment. Furthermore,
the results show that online students reported significantly higher levels of achievement
task value and technological control. Technological value correlated significantly with
enjoyment. In contrast to the theoretical assumptions, no systematic differences were
found between the two learning environments for the achievement emotions hope,
shame, hopelessness, and anxiety. Regardless of the learning environment, enjoyment
was essential for the value that students attach to both, learning content and technology.
The online and the on-campus group differed in terms of domain specific achievement
outcome. However, these differences cannot be explained by the covariates, the two
control and value scales, the technology related beliefs, and age. Main results of the study
regarding the control-value theory and implications for online learning environments, as
well as limitations of the study are presented and discussed.
Keywords: achievement emotions, online-learning, technology acceptance, on-campus learning,
teacher education
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INTRODUCTION
It is becoming increasingly common in higher education
institutions to offer online-learning environments. They are
considered as an important teaching approach in university
that can overcome limitations related to on-campus learning.
For example, the internet allows educators to provide learners
independent of time and place with new and innovative
virtual environments-an attempt to stimulate and enhance
their learning process (Brown, 2002). It is well-known that
learning environments have an impact not only on cognitive
but also on emotional and motivational aspects of learning.
But productivity gains and benefits to students and academic
institutions promised by learning technologies cannot be realized
unless they are accepted and effectively used (Iivari and
Ervasti, 1994; Schmid et al., 2017; Hawlitschek and Fredrich,
2018). Studies on emotions in technology-supported learning
environments have increased in recent years (Loderer et al.,
2018). For example, it was shown that emotional experiences in
technology-enriched learning environments are different from
those in traditional on-campus courses (Daniels and Stupnisky,
2012; Regan et al., 2012; Butz et al., 2015). Nevertheless, the
question how students experience online-learning environments
emotionally has not been answered sufficiently, so far. Especially
in teacher education there are relatively limited empirical
studies on students’ emotions in online-learning environments
(Keengwe and Kang, 2013; Loderer et al., 2018). To contribute
to this research field a study is presented that analyzes
the relation between students’ control and value appraisals,
achievement emotions, their technology acceptance and their
learning outcome in the context of an on-campus and an online
course in teacher education.
ACHIEVEMENT EMOTIONS, LEARNING
PROCESSES, AND OUTCOMES
Emotions that are directly linked to learning processes and
achievement outcomes are classified as achievement emotions
(Pekrun and Stephens, 2010). Achievement emotions have an
effect on learning and achievement, mediated by attention,
self-regulation, and motivation (Pekrun et al., 2002; Pekrun,
2006); they direct the person toward or away from learning
matters in learning situations (Ellis and Ashbrook, 1988). In
the traditional academic context, Pekrun et al. (2011) explored
achievement emotions, showing that positive emotions can
predict creative thinking and reflecting, thereby supporting
academic performance, whereas negative emotions are more
associated with lower levels of performance. More precisely,
positive emotions such as enjoyment, hope, and pride were
positively associated with student effort, self-regulation andmore
elaborated learning strategies, whereas anger, shame, anxiety and
boredom have been associated with lower performances and
more external regulation (Pekrun et al., 2011). Furthermore,
positive emotions facilitate self-regulated learning (Carver and
Scheier, 1990; Boekaerts et al., 2000). Students’ perceived self-
regulation correlates positively with positive emotions, perceived
external regulation correlates with negative emotions (Pekrun
et al., 2002). In terms of motivation, the experience of
competence and autonomy in learning has been emphasized as
important for self-regulation and self-determination (Deci and
Ryan, 1985; Ryan and Deci, 2000). Gender-specific differences,
are inconsistent and domain-specific, as some studies in school
and higher education reported (Frenzel et al., 2007; Zembylas,
2008; Yukselturk and Bulut, 2009; Götz et al., 2012).
Pekrun (2006) classifies achievement emotions based on the
control-value theory according to valence (positive vs. negative),
degree of activation (activating vs. deactivating) and object
focus (activity, outcome prospective and outcome retrospective).
Appraisals of control and value are critical antecedents of
achievement emotions. Specifically, control is relevant to refer to
the perceived causal influence of an agent of achievement. Value
(according to Wigfield and Eccles, 1992) describes the perceived
importance of actions and outcomes associated with four
dimensions of achievement: intrinsic value (personal enjoyment
in a given task), attainment value (fulfillment of one’s self-
schema), utility value (reaching long and short-term goals) and
cost (the consequences of engaging in a particular activity) (cf.
Butz et al., 2015). Previous empirical work has shown a significant
relation between control and value appraisals to achievement
emotions. Pekrun et al. (2002) found perceived control to have
significant positive correlations with positive activating emotions
and significant negative correlations with negative activating
emotions. Furthermore, a significant positive correlation between
high task value and students’ positive activating emotions
was described. Students’ achievement emotions were also
strongly linked to their learning outcome in traditional learning
environments (Pekrun et al., 2011).
ACHIEVEMENT EMOTIONS AND
ONLINE-LEARNING IN HIGHER
EDUCATION
For online-learning environments D’Errico et al. (2016)
demonstrated that students’ positive emotions across different
online-learning activities are higher than negative emotions,
particularly during synchronous activities with a teacher
and with peers. They also found that experiencing positive
emotions during exam preparation strongly correlates with
students’ motivation supporting students learning process and
learning outcome.
Some studies were carried out in technology-enriched
environments based on Pekrun’s (2006) control-value theory. For
example, students’ emotions were analyzed in virtual tutoring
systems (Lehman et al., 2012) and self-paced online courses
(Artino and Jones, 2012). Specifically, Marchand and Gutierrez
(2012) showed that students’ utility value significantly predicted
frustration, in both online and on-campus courses. In virtual
tutoring systems, Lehman et al. (2012) showed in an experimental
study that limiting students’ control in a technology-enriched
environment caused higher levels of students’ negative emotions.
Students’ achievement emotions are, to a great extent, related
to domains (Goetz et al., 2007). While achievement emotions
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were analyzed in different content domains (like school subjects
e.g., mathematic, Tulis, 2010; Götz et al., 2012; Bieg et al., 2017),
research in teacher education is widely missing. For example,
there are some studies on specific math anxiety of pre-service
primary school teachers and students’ emotions in teaching
internship (Malinsky et al., 2006; Jackson, 2015; Yuan and Lee,
2016). Especially in the teacher-education-domain of “school
education” there is a lack of research on students’ emotions.
Furthermore, a domain represents the general frame or
structure and may be defined as learning environment. It may
be assumed that online learning environments are different
from traditional, face-to-face instruction regarding students’
emotions (control and value appraisals), motivation, and learning
outcome. In contrast to on-campus courses, students explore
online learning environments only individually with regard to
their structure and features. In terms of control-value theory,
this means that students’ achievement emotions may relate not
only to the content itself but rather to the digital learning
environment. Butz et al. (2015) showed that there are not only
significant differences between achievement emotions of students
attending an on-campus course and students attending an online
course, but that the control value beliefs of students attending the
online course also differ with regard to their content-related and
technology-related attribution.
ACHIEVEMENT EMOTIONS AND
TECHNOLOGY ACCEPTANCE
In general but especially with respect to online learning
environments, it may be assumed that students’ acceptance and
use of technology is a crucial condition of emotional experience
and the quality of the learning process and outcome. For
example, Daniels and Stupnisky (2012) argued that emotion
research in online learning has made it “more important than
ever to consider the source of the emotion in addition to the
emotion itself,” asserting that students are likely to “experience
emotions in response to the technology itself.” Accordingly,
Regan et al. (2012) suggested that the factors affecting
emotions in technology-enriched learning environments are
different from those that influence emotions in traditional, on-
campus environments. Therefore, domain-specificity, as well as
technology acceptance and use are both important determinants
for analyzing achievement emotions of university students in an
online learning environment.
Numerous studies describe how technology is used in different
domains. For example, Schmid et al. (2017) showed that teacher
students in Germany are in comparison to students of other
disciplines the most skeptical one is when it comes to the use of
digital media. Moreover, teacher students are less motivated than
other students to use digital media.
Research on technology acceptance tries to find factors
that explain user attitudes, behavioral intention, and ultimate
usage behavior. Davis (1985) postulated the expected benefits
(value) and the expected user-friendliness (control) as important
predictors of user acceptance in technology enriched learning
environments. Technology acceptance is not only reflected
regarding the frequency of using technology, but rather affective
experience is closely linked to the concept of acceptance:
“Acceptance includes a relatively permanent cognitive and
affective perceptual component, coupled with a positive
willingness to react to an e-learning system (attitude level),
as well as a behavioral component that implies an actual use
of the system (behavioral level)” (Olbrecht, 2010; translated
from German).
The technology acceptance model (TAM) developed by Davis
(1985) and Venkatesh and Davis (2000) theorizes that perceived
usefulness influences attitudes and beliefs toward technology
usage, and it is an important determinant of individuals’
intentions to use the technology. Furthermore, Venkatesh (2000)
argued that in addition to perceived usefulness the perceived
ease of use is an important determinant for attitudes toward
technology. Perceived control, intrinsic motivation (playfulness),
and emotion (anxiety) have been tested as influencing users’
perceptions about technology ease of use. The empirical results
indicated that up to 60% of the variability of perceived ease of use
was explained in this model (Venkatesh, 2000).
According to TAM, a student’s intention to use an online
learning system is determined by one’s beliefs and attitude
toward using the online system and the perceived usefulness of
the system. Consequently, when the online learning system is
perceived as easy to be used, the higher will be the student’s
perceived ability to use this online system successfully, and
hence the student will experience more positive emotions
and perform better in an online course (Venkatesh and
Bala, 2008). Individual variables, such as self-efficacy, intrinsic
motivation, cognitive absorption (Saadé and Bahli, 2005), and
computer anxiety were all confirmed as determinants of the
perceived ease of use (Gefen and Straub, 1997; Chang and
Cheung, 2001; Gefen et al., 2003). External variables, such as
characteristics of the learning environment affect the perceived
usefulness directly or indirectly through the perceived ease of use
(Compeau et al., 1999).
For example, Wong (2015) showed that teachers in
Hong Kong have a positive attitude toward technology,
with perceived usefulness having a greater impact on behavioral
intention than perceived usability. In Germany, the TAM was
used to evaluate the acceptance of the learning management
system of the University of Oldenburg by students, lecturers, and
administrators (Hamborg et al., 2014). It has to be considered
that technology based learning environments may hinder the
learning process if the technology is perceived by students being
too complex and not useful to enhance their performance. Saadé
and Kira (2006) showed in a study based on a structured equation
modeling simulation that the influence of emotions (anxiety
and pleasure) on perceived usefulness is indirectly moderated
through the perceived ease of use.
Further studies focused on information systems and
investigated the TAM constructs with respect to affect and
anxiety (Agarwal and Karahanna, 2000; Venkatesh and Davis,
2000; Saadé and Kira, 2009). However, research is missing that
applied TAM not only to anxiety and affect but also to different
positive and negative achievement emotions, and to an online
learning environment in teacher education.
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AIM AND RESEARCH QUESTIONS
As mentioned above, theoretically it may be assumed that
academic performancemay be affected by achievement emotions.
According to the control value theory, perceived achievement
emotions depend on the perception of control and values. We
assume that the perception of control values can not only be
related to aspects of content, but is also influenced by the
learning environment (online vs. on-campus). In an online
learning environment, technology acceptance is an integral part
of the students’ control value beliefs. However, research findings
showed that student teachers in particular are skeptical about
digital media. But technology acceptance is influenced on the
one hand by attitudes and beliefs, on the other hand it affects
achievement emotions, and can therefore foster or hinder the
learning process. There is still a lack of studies that analyze
achievement emotions of teacher students in the online- and
on-campus teaching context, and in particular in the domain
of “school education,” which is an important domain in teacher
training. Therefore, this study examines (Pekrun, 2006) control-
value theory of achievement emotions in the context of an online
and an on-campus learning university course in the domain of
school education. Furthermore, technology acceptance based on
the technology acceptance model (Davis, 1989; Venkatesh and
Davis, 2000) is focused. The study presented in this paper covers
a retrospective comparison between students who attended an
online or an on-campus course with respect to measures of
technology related control-and value-appraisals, domain specific
achievement task value and academic control, achievement
emotions, and domain specific achievement.
The aim of this study was (1) to analyze to what
extent there are differences in the experience of achievement
emotions and in the perception of control and value based
on individual characteristics (students’ age, gender, and high
school diploma). It was (2) tested whether differences can
be identified with regard to the learning environment (in an
online vs. an on-campus course) in terms of control- and
value-appraisals, achievement emotions, and technology related
beliefs. It is assumed that the online learning environment
influences learners’ perception of control and value differently
(in comparison to an on-campus learning environment), and
consequently affects learners’ achievement emotions and domain
specific learning outcome.
METHODS
Sample
The study was carried out in the context of a university course
preparing students for the state teacher examination in the
domain school education at a German university. The course
was administered as on-campus course until summer semester
2018 and then transferred to an online learning course in the
following semester. The teacher training students had therefore
no possibility to choose between the online course and the
on-campus course. Rather all students participated voluntary
because they were highly interested in a systematic preparation
for their state teacher examination. Both courses focused on
the same domain and topics (theory of education, instructional
models and designing learning environments in school), and
they were comparable regarding information input, performance
records, and literature compendium. In addition, the online
course included video-sequences from a lecture at the university,
and free accessible video examples from school instruction. The
online course consisted of theoretically based scripts, a variety of
work sheets, and further literature. In addition, the students used
a self-assessment tool. Two tutors supervised the online course
and gave feedback regarding the results of self-assessment. The
online platform applied in this course is well-established at the
university. All slides, working material, literature, and general
information were published on the online platform including a
forum to pose and discuss questions.
Both courses were equal with respect to workload and
educational objectives and contributed equivalently to students’
preparation for the state teacher examination. The introduction
and implementation of the online-course was consistent for all
students. The lecturer who provided the on-campus course was
involved in the development of the online-course. Therefore,
it can be assumed that students perceived both environments
as valuable for their learning process. Hence, endeavors have
been made to foster the fidelity of implementation (O’Donnell,
2008). Data collection took place at the end of both courses based
on a paper-pencil interrogation. Attendance in both courses, as
well as participation in the study was voluntary at all times.
All respondents were informed orally before the survey and in
writing on each questionnaire about the objectives of the research
project, anonymous use of collected data and the voluntariness
of their participation. Informed consent was obtained from the
participants, contact details for questions and objections were
provided. The participants were throughout of full age and
neither in need of protection (in contrast to children, sick or
unstable persons), nor negative consequences for health or well-
being were imperiled by the study. An ethics approval was not
required as per applicable institutional and national guidelines
and regulations and the informed consent of the participants
was obtained by virtue of survey completion. The total sample
consisted of N = 182 students with predominantly female
students (82% female), enrolled in teacher education program.
This is generally the case in teacher education. The mean age of
the whole sample wasM= 23.12 (SD= 2.30) years. As the course
was a preparation course for state teacher examination, most
of the students were enrolled in a higher semester (M = 6.81;
SD = 2.51). In the on-campus course participated 88 students
(83% female and 17% male; age from 20 to 32 years; M = 23.20;
SD = 2.43). In the online course 94 students took part (82%
female and 18% male between 20 and 33 years;M = 23.03; SD=
2.39). 128 students (63 students in on-campus and 65 students in
online-course) completed an achievement test. The participation
in the achievement test was also voluntary for all participants in
both courses.
Measures
Achievement Emotions Questionnaire (AEQ)
Based on a 5-point scale (1 = not at all; 5 = very much so),
students indicated the extent to which they experienced discrete
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emotions measured with Pekrun et al.’s (2005) Achievement
Emotions Questionnaire (AEQ). The following eight emotions
were measured: enjoyment, hope, pride, anger, fear, shame,
hopelessness, and boredom. The emotions varied in terms of
valence and activation: positive activating (enjoyment, hope,
and pride), negative activating (anger, anxiety, and shame),
positive deactivating (not measure) and negative deactivating
(hopelessness, boredom). Participants rated their emotions
separately in relation to (1) their overall experience in the on
campus-, respectively, the online-course. In total, emotion scales
of the AEQ comprised 80 items.
The perceived academic control scale was used to measure
the content-related control (e.g., “The more effort I put into my
courses, the better I do in them.”). The scale for content-related
value (achievement task value) was used in orientation to Butz
et al. (2015), adapted from Wigfield and Eccles’ (1992) study of
achievement task value (e.g., “It is important to me that I do well
in the course in teacher education”).
For all achievement emotion scales good or excellent reliability
using Cronbach’s α coefficients (between α = 0.65 and α =
0.95) were received. However, reliability coefficients for the
appraisal scales (perceived academic control, achievement task
value) were weaker but still good or at least acceptable (between
α= 0.63 and α= 0.73).
Technology Acceptance Model Questionnaire (TAM)
To measure technological control and technological value a
part of the TAM questionnaire (Venkatesh and Bala, 2008)
was applied. Venkatesh and Bala (2008) originally developed
the TAM questionnaire for the use in the business sector. The
TAM has been proven to be a powerful tool for examining the
technology acceptance of pre- and in-service teachers (Scherer
et al., 2019), therefore it was slightly adapted for the higher
education context. All Items were measured on a 5 point Likert
scale (1 = not at all to 5 = very much so). All items have been
translated from English into German language. The reliability
coefficients of technological control (e.g., “I have control over
using the system.” α= 0.65) and technological value (e.g., “I find
the system to be useful for the course in teacher education,” α
= 0.70) were good or at least acceptable. Technological control
and technological value are not the only predictors of teacher
students’ behavioral intentions (Scherer et al., 2019). Therefore
the technology related beliefs scale (e.g., “Technology threatens
people more than it benefits them,” α= 0.65) (Kaspar et al., 2002;
Claßen, 2012) was applied in this study, as well.
Domain specific learning outcomes were measured by an
achievement test (18 tasks, scoring with a maximum of 31 points)
at the end of both courses. The achievement test developed for
this study covered single choice questions and open questions
with topics for the state teacher examination.
For group sizes, being nearly equal ANOVA is robust to
violations of normality in terms of F-accuracy and power
(Field, 2013). Shapiro-Wilk-test was significant for technology
related beliefs (p = 0.01), perceived academic control (p =
0.04), achievement task value (p ≤ 0.01), achievement outcome
(p ≤ 0.01), and all negative emotions (p ≤ 0.001). For the
remaining scales a normal distribution was confirmed. Reliability
coefficients and normality are described in Table 1.
Rationale for Analysis
All calculations were carried out using SPSS 25, effect sizes were
computed with G∗Power 3.1. In order to comparemeans between
online and on-campus courses, as well as gender differences,
we assessed t-tests. Correlations between continuous variables
were calculated by using Spearman’s rank correlation coefficient.
For each emotion, as well as achievement outcome, analysis
of covariance (ANCOVA) was computed using the General
Linear Model Procedure (GLM 2). All dependent variables were
used simultaneously to test the emotional effects of the online
and on-campus course. As covariates, we integrated control
appraisals (perceived academic control, technological control),
value appraisals (achievement task value, technological value),
gender, mean grades of the high school diploma as preceding
achievement, and technology related beliefs. As effect size
measure, we report Cohen’s d values of 0.20 as small effects, above
0.50 as medium, and values of 0.80 as huge effects, correlation
coefficients rs above 0.10 as small effects, 0.30 as moderate
effects, and above 0.50 as strong effects, effect size Cohen’s q for
differences between Fisher-z-correlations of 0.10 as small effects,
around 0.30 as moderate, and above 0.50 as strong effects, and
partial Eta squared values η2 of 0.01 as small effects, values above
0.059 as medium effects, and values of 0.138 or bigger as large
effects (Cohen, 1988).
RESULTS
In total, descriptive results showed that negative achievement
emotions were spread on a low level amongst students while
mean levels for positive achievement emotions, control and value
appraisals were on a medium level (see Table 1). Altogether,
students experience more positive than negative emotions in
university courses in teacher education.
Gender and Group Differences
Despite huge differences in group size, gender differences
regarding appraisals and emotions (see Fischer, 2000) were
tested, independently of the learning environment. As for
appraisals, perceived academic control [t(170) = 2.08, p = 0.04,
d = 0.43], technological control [t(175) = 2.00, p = 0.05, d
= 0.39], and achievement task value [t(169) = 2.53, p = 0.01,
d = 0.55] showed significant gender differences for females
scoring consistently higher than males. Regarding achievement
emotions, only for hope [t(168) = 3.41, p ≤ 0.001, d = 0.71]
significant gender differences were found, females showing more
hope. There is no significant gender difference for achievement. It
should be noted that only 15 males visited the on-campus course
(in comparison to 73 females) and 17 males attended the online
course (77 females). Because of the small group size for males
(usually at least 20 participants per group are required, see Field,
2013; Huber et al., 2014) and the maladjustment of sample size
between both groups, gender was not included as a covariate in
further analyses of variance.
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TABLE 1 | Descriptive statistics, reliability (Cronbach’s α), and normality.
Items M SD Cronbach’s α Skew (SD) Shapiro-Wilk
Age – 23.12 2.30 – 1.76 0.18 p ≤ 0.001
Mean grades high school diploma – 2.41 0.49 – −0.31 0.18 p = 0.06
achievement outcome – 17.64 5.43 – −0.50 0.21 p ≤ 0.01
Technology related beliefs 6 3.74 0.55 0.65 −0.22 0.18 p = 0.01
Perceived academic control 8 3.76 0.57 0.73 −0.14 0.19 p = 0.04
Achievement task value 4 3.29 0.68 0.63 −0.34 0.19 p ≤ 0.01
Technological control 51 3.77 0.60 0.65 −0.48 0.18 p = 0.08
Technological value 51 2.86 0.55 0.70 0.18 0.19 p = 0.19
Joy 10 3.02 0.68 0.89 −0.30 0.19 p = 0.13
Hope 8 3.58 0.66 0.90 −0.01 0.19 p = 0.07
Hopelessness 10 1.43 0.62 0.93 1.52 0.19 p ≤ 0.001
Boredom 11 1.65 0.72 0.94 1.13 0.19 p ≤ 0.001
Shame 11 1.60 0.70 0.94 1.35 0.19 p ≤ 0.001
Pride 9 2.88 0.66 0.83 0.25 0.19 p = 0.58
Anxiety 12 1.84 0.83 0.94 1.05 0.19 p ≤ 0.001
Anger 9 1.73 0.68 0.89 0.90 0.19 p ≤ 0.001
Some of the appraisal variables showed significant differences
between the online and on-campus group. Achievement task
value was rated higher in the on-campus group [t(169) = 2.53, p
= 0.02, d = 0.55], while technological control was higher in the
online group [t(168) = 3.41, p≤ 0.001, d= 0.71]. As for remaining
appraisal scales, as well as for age and mean grades of high school
diploma, we did not find significant differences.
Regarding achievement emotions, the online group showed
less enjoyment [t(167) = 3.73, p ≤ 0.001, d = 0.57] but more
boredom [t(167) = 2.31, p = 0.02, d = 0.35], anxiety [t(168) =
2.10, p = 0.04, d = 0.32], and anger [t(166) = 3.77, p ≤ 0.001,
d = 0.58] than the on-campus group. No significant differences
between the two learning environments were found for hope,
pride, shame, and hopelessness. Domain specific achievement
was significantly higher for the on-campus course than for the
online course [t(126) = 2.20, p= 0.03, d = 0.39].
Correlations
Due to non-normality of some scales, correlations were
computed as Spearman’s rank correlation coefficients. As for
the total sample, most of the correlations between perceived
academic control, achievement task value and emotions were
significant, as theoretically expected (Pekrun et al., 2002; Pekrun,
2006; Pekrun and Perry, 2014). High correlations were found
between achievement task value with enjoyment (rs = 0.57,
p ≤ 0.001) and hope (rs = 0.53, p ≤ 0.001), respectively
medium correlations with boredom (rs = −0.41, p ≤ 0.001),
pride (rs= 0.40, p ≤ 0.001), and anger (rs = −0.42, p ≤
0.001). Academic control showed medium correlations with
hope (rs = 0.42, p ≤ 0.001), hopelessness (rs = −0.38, p ≤
0.001), shame (rs = −0.33, p ≤ 0.001), anxiety (rs = −0.41,
p ≤ 0.001), and anger (rs = −0.48, p ≤ 0.001). Correlations
for technological control, technological value and technology
related beliefs were inconsistent and weaker. While technological
value showed medium correlations with enjoyment (rs = 0.30,
p ≤ 0.001), hope (rs = 0.38, p ≤ 0.001), and pride (rs =
0.40, p ≤ 0.001), as well as weak significant correlations with
hopelessness (rs = −0.23, p ≤ 0.01) and anger (rs = −0.20, p
= 0.01), only few significant but very weak correlations were
found for technological control and technology related beliefs
(see Table 2). Regarding students’ age, we identified significant
correlations only for boredom (rs = −0.16, p = 0.04) and
anxiety (rs = −0.18, p = 0.02). Domain specific achievement
was significantly positive related to hopelessness (rs = 0.23, p
≤ 0.01) and anxiety (rs = 0.20, p = 0.03) but neither with
other emotions nor with any appraisals, while mean grades
of high school diploma were not significantly correlated to
emotions or appraisals at all, except for technological control (rs
=−0.26, p ≤ 0.01).
Looking at correlations separately for the two groups, some
differences between the online course and on-campus course
are remarkable. While effect sizes of most of the correlation
differences between the two groups were weak, significant
differences were confirmed for technological value and positive
emotions: For the online group, technological value seems to
be more substantial for the arousal of enjoyment (rs = 0.10,
p = 0.39/rs = 0.46, p ≤ 0.001, q = 0.40) and pride (rs =
0.28, p = 0.02/rs = 0.52, p ≤ 0.001, q = 0.29) as for the on-
campus group. The online group also showed higher correlations
of achievement task value and enjoyment (rs = 0.06, p =
0.62/rs = 0.26, p = 0.02, q = 0.29), as well as for perceived
academic control, and anxiety (rs = −0.25, p = 0.02/rs= −0.52,
p ≤ 0.001, q = 0.32) than the on-campus sample. Remarkable
differences of correlations between the groups were also shown
for domain specific achievement. We found medium differences
for achievement task value (rs = −0.21, p = 0.11/rs = 0.19,
p = 0.13, q = 0.41) and technology related beliefs (rs =
−0.32, p ≤ 0.01/rs = 0.10, p = 0.40, q = 0.43), both showing
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TABLE 2 | Correlations for total sample and sub-samples with effect size for differences.
rs Perceived academic control Achiev. task value Techno. control Techno. value Technol. related beliefs
Joy Total sample 0.18* 0.57** 0.00 0.30** −0.07
On-campus sample 0.06 0.44** −0.08 0.10 −0.09
Online sample 0.26* 0.64** 0.17 0.46** −0.12
q 0.21 0.29 0.25 0.40 0.03
Hope Total Sample 0.42** 0.53** 0.15 0.38** 0.16*
On-campus sample 0.36** 0.49** 0.09 0.29* 0.21
Online sample 0.46** 0.56** 0.29** 0.47** 0.08
q 0.12 0.10 0.21 0.21 0.13
Hopeless- ness Total Sample −0.38** − 0.28** −0.18* − 0.23** −0.10
On-campus sample −0.33** − 0.37** −0.17 − 0.25* −0.16
Online sample −0.43** − 0.17 −0.24* − 0.21 −0.07
q 0.12 0.22 0.07 0.04 0.09
Boredom Total Sample −0.24** − 0.41** −0.10 − 0.13 −0.12
On-campus sample −0.12 − 0.43** −0.13 − 0.03 −0.22*
Online sample −0.31** − 0.29** −0.15 − 0.18 −0.09
q 0.20 0.16 0.02 0.15 0.13
Shame Total Sample −0.33** − 0.16* −0.15 0.06 −0.12
On-campus sample −0.23* − 0.25* −0.15 − 0.02 −0.14
Online sample −0.39** − 0.07 −0.21 0.10 −0.13
q 0.18 0.19 0.06 0.12 0.01
Pride Total sample 0.05 0.40** 0.05 0.40** 0.06
On-campus sample −0.05 0.41** 0.05 0.28* 0.09
Online sample 0.15 0.43** 0.04 0.52** −0.01
q 0.20 0.02 0.01 0.29 0.10
Anxiety Total sample −0.41** − 0.13 −0.21** − 0.09 −0.10
On-campus sample −0.25* − 0.12 −0.14 − 0.14 −0.13
Online sample −0.52** − 0.11 −0.30** − 0.08 −0.11
q 0.32 0.01 0.17 0.06 0.02
Anger Total Sample −0.48** − 0.42** −0.17* − 0.20** −0.17*
On-campus sample −0.42** − 0.43** −0.32** − 0.11 −0.23*
Online sample −0.50** − 0.35** −0.19 − 0.27* −0.17
q 0.10 0.09 0.14 0.17 0.06
Achiev. outcome Total sample −0.02 0.03 −0.07 0.04 −0.13
On-campus sample 0.06 − 0.21 0.06 − 0.01 −0.32**
Online sample −0.12 0.19 −0.07 0.06 0.10
q 0.84 0.41 0.13 0.07 0.43
**Correlation is significant at p ≤ 0.01 level, *Correlation is significant at p ≤ 0.05 level.
negative correlations with achievement outcome for the on-
campus sample and positive correlations for the online sample.
Weak differences were found for both control appraisals with
correlations for perceived academic control (rs = 0.06, p =
0.62/rs = −0.12, p = 0.35, q = 0.18) and technological control
(rs = 0.06, p = 0.65/rs = −0.07, p = 0.57, q = 0.13) being
negative for the online sample and slightly positive for the
on-campus sample. In total, for the online group we found
higher correlations for all perceived academic control and most
of the technological value correlations, while for achievement
task value, technological control and technology related beliefs
correlation differences between the two groups were weaker and
inconsistent (see Table 2).
Variance Analyses
For the appraisal scales showing many significant correlations
with emotion scales, both control and both value scales, as well as
technology related beliefs and age were included as covariates in
further analyses of variance. Analyses of covariance (ANCOVA)
were computed to test differences of students’ achievement
emotions between the online- and the on-campus group.
Testing the independence of treatment variable and covariate,
the means for perceived academic control [F(1, 170) = 0.88, p =
0.35], technological value [F(1, 168) = 0.47, p = 0.49], technology
related beliefs [F(1, 179) = 0.07, p = 0.79], mean grades of high
school diploma [F(1, 174) = 0.18, p = 0.67], and gender [F(1, 180)
= 0.03, p = 0.86] are not significantly different. But due to the
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small group size for males and the maladjustment of sample
size between both groups, gender was not be included as a
covariate in ANCOVA. As already mentioned, t-tests suggest,
that achievement task value [F(1, 169) = 5.67, p = 0.02] and
technological control [F(1, 175) = 15.18, p ≤ 0.001] are not
independent from the learning environment.
For enjoyment, no significant main effect of the learning
environment was confirmed after controlling for the covariate
effects, F(1, 155) = 3.72, p = 0.06, partial η
2
= 0.02. Significant
effects of covariates were found for achievement task value
[F(1, 155) = 45.21, p ≤ 0.001, partial η
2
= 0.23] and technological
value [F(1, 155) = 6.63, p= 0.01, partial η
2
= 0.04]. Effects of value
appraisals—as shown by t-tests—mainly explained significant
differences in students’ enjoyment between both groups.
For hope, t-test showed no significant difference in emotion
value. The main effect of the learning environment on hope after
controlling for covariates was not significant, F(1, 155) = 0.15, p=
0.70, partial η2 = 0.00. The covariates perceived academic control
[F(1, 155) = 18.52, p ≤ 0.001, partial η
2
= 0.11], achievement
task value [F(1, 155) = 22.66, p ≤ 0.001, partial η
2
= 0.13], and
technological value [F(1, 155)= 13.62, p≤ 0.001, partial η
2
= 0.08]
correlated significantly with students’ hope.
Also no significant differences between the groups were found
for pride, but ANCOVAS showed a significant main effect of
the learning environment after controlling the effects of the
covariates, F(1, 153) = 7.84, p= 0.01, partial η
2
= 0.05. Significant
effects of covariates were shown for achievement task value
[F(1, 153) = 20.26, p ≤ 0.001, partial η
2
= 0.12] and technological
value [F(1, 153) = 13.66, p ≤ 0.001, partial η
2
= 0.08]. Hence, the
effects of the value appraisals seemed to cover the effect of the
learning environment on students’ pride.
Regarding negative emotions, int-tests we did not find
significant differences between the online- and on-campus group
for shame and hopelessness. There was no significant effect of the
learning environment for shame [F(1, 154) = 1.59, p= 0.21, partial
η
2
= 0.01] and hopelessness [F(1, 154) = 0.77, p = 0.38, partial
η
2
= 0.01]. The only significant covariate for both emotions
was perceived academic control [shame: F(1, 154) = 18.44, p ≤
0.001, partial η2 = 0.11, hopelessness: F(1, 154) = 22.88, p≤ 0.001,
partial η2 = 0.13].
The learning environment had no significant effect on
students’ anxiety after controlling the covariate effects, F(1, 155)
= 3.75, p = 0.06, partial η2 = 0.02. As only significant covariate,
perceived academic control [F(1, 155) = 20.10, p ≤ 0.001, partial
η
2
= 0.12] explained significant differences in students’ anxiety
between the online and on-campus group.
The strongest main effect of the learning environment after
controlling for covariates in this study was confirmed for anger,
F(1, 153) = 10.66, p ≤ 0.01, partial η
2
= 0.07. Perceived academic
control [F(1, 153) = 26.12, p ≤ 0.001, partial η
2
= 0.15] and
achievement task value [F(1, 153) = 5.55, p = 0.02, partial η
2
=
0.04] were significant covariates for students’ anger.
Finally, both covariates perceived academic control [F(1, 153)
= 4.18, p = 0.04, partial η2 = 0.04], as well as achievement
task value [F(1, 153) = 7.07, p = 0.02, partial η
2 p ≤ 0.01]
correlated significantly with students’ boredom. But there was no
significant main effect of the learning environment on boredom
after controlling for the covariate effects, F(1, 153)= 3.12, p= 0.08,
partial η2 = 0.02.
Therefore, the covariate effects can explain significant
differences in students’ boredom between the online- and on-
campus samples.
Surprisingly, for domain specific achievement, neither the
main effect, nor the covariates showed significant effects,
although the t-test confirmed a significant difference between
the groups.
A multivariate analysis of covariance (MANCOVA) was
computed to test differences of students’ achievement emotions
and domain specific achievement between the online- and the on-
campus group including all covariates and dependent variables at
once. Significant main effects of the learning environment after
controlling for the covariate effects were confirmed for anger
[F(1, 112) = 11.72, p ≤ 0.01, partial η
2
= 0.10], pride [F(1, 112)
= 6.92, p = 0.01, partial η2 = 0.06] and boredom [F(1, 112) =
4.55, p = 0.04, partial η2 = 0.04], but not for domain specific
achievement outcome [F(1, 112) = 2.70, p = 0.10, partial η
2
=
0.02]. Significant effects of covariates on emotions were found
for academic control (except for pride) and only on positive
emotions for achievement task value, technological control, and
technological value. For technology related beliefs’ the only
significant effect was on enjoyment [F(1, 112) = 6.21, p = 0.01,
partial η2 = 0.05]. No significant effects by covariates were found
for domain specific achievement.
Discussion
Based on the control-value theory of Pekrun (2006), the aim
of this study was: (1) to analyze to what extent there are
differences in the experience of teacher students regarding their
achievement emotions and control and value appraisals with
respect to individual characteristics, and (2) to compare teacher
students’ who attended an on-campus vs. an online-course
regarding their achievement emotions, control- and value-
appraisals, technology-related beliefs, and finally their domain
specific achievement. The second research question refers to the
assumptions of the technology acceptance model from Davis
(1985). With regard to technology-based learning, our study
focuses on a very topical issue. However, these research results
cannot easily be applied to teacher training programs. The
research project has concentrated in particular on the preparation
of teacher students for the state examination in school education.
First, the descriptive results showed that negative achievement
emotions were on a low level for all students participating in
this study while mean levels for positive achievement emotions,
control and value appraisals were on a medium level. Altogether,
students experience more positive than negative emotions in
university courses in teacher education.
Regarding the first research question, the results interestingly
showed no systematic gender or group differences regarding
achievement emotions, and achievement. This is somewhat
surprising since research shows that females report more
intensively and more frequently on positive, as well as negative
emotions than men, in general (Fujita et al., 1991; Barrett and
Lally, 1999; Brebner, 2003). But in online learning environments
male students made more socio-emotional contributions than
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women (Barrett and Lally, 1999). In the present study females
scored higher for control and value appraisals and technological
control. Following Bandura (2001) it may be argued that in the
past students’ educational development was largely determined
by the schools and universities’ learning environment to which
they were assigned. However, the internet provides much
more opportunities for students to control their own learning
(Bandura, 2001). Controlling the own learning means self-
regulated learning which is an important determinant in the
context of online courses. Female students are more related
to self-regulated learning than male students do (Joo et al.,
2000). This result may be interpreted in line with previous
studies (Yukselturk and Bulut, 2009; Cuadrado-García et al.,
2010; Anderson and Haddad, 2019). However, it should be noted
that these results might also be caused by the maladjustment of
sample size regarding gender distribution.
Further results regarding achievement emotions and their
appraisals showed that achievement task value was rated higher
in the on-campus group while technological control was higher
in the online group. Consequently, domain specific achievement
was higher in the on-campus group. This supports the previous
assumption that for some students it seems to be difficult to
learn self-regulated.
Students in the online course reported higher levels of anger,
anxiety and boredom than students in the on-campus course
do. These results are in line with some previous studies. For
example Regan et al. (2012) claimed that online environments
have a distinct overall emotional tone that differs from traditional
educational settings. Other studies show that technology-based
learning environments lead to a bit more pleasure and less
anxiety, although these results are not significant (Loderer et al.,
2018). It is argued that the resources (especially the ability
to learn self-regulated) students have may have an impact on
their emotional experience. Students who learn self-determined
need less learning time for a better performance, whereas
anxious learners need more time and still achieve worse results,
which could explain a higher level of anger (Marchand and
Gutierrez, 2012; Schulmeister, 2018). In addition to the student-
related determinants, the design of the e-learning environment
can also intensify negative emotions. It should also not be
underestimated that this course prepares for an important exam
(the state teacher examination). In this context, besides direct
support when questions arise, encouragement from a teacher
can reduce anxiety. This personal face-to-face support is missing
in the online course. In this context, it is important to note
that, in contrast to the on-campus course, the online course
was introduced the first time in the teacher training program.
This may have caused a maladjustment regarding criteria for
implementation quality due to the fact that the online learning
environment was novel for both students and lecturers/tutors.
Although the implementation of the online course was based
on the intervention’s program theory and strictly aligned to the
established on-campus course, there may be a certain lack in
fidelity of implementation (O’Donnell, 2008).
Regardless of the learning environment significant
correlations for academic control and achievement task
value with most of the achievement emotions support the
control-value-theory (Pekrun, 2006; Pekrun and Perry, 2014).
Findings for specific technological control, technological value
and technology related beliefs were inconsistent and weak in
effect size.
Interestingly, with regard to the second research question,
some differences between the online and on-campus course are
important to note. For the online group higher correlations
were found for all perceived academic control and most of
the technological value correlations, while for achievement
task value, technological control and technology related beliefs
correlation differences between both groups were less strong and
inconsistent. Teacher students in online courses have emotions
that are more negative and the experience less enjoyment.
Contrary to our expectations, these differences are not mainly
caused by the effect of the different learning environment, but
more rather explained by the effects of control- and- value
appraisals. Only for anger and pride, significant differences
between both groups were explained by the different learning
environment but the effect sizes was just medium following
(Cohen, 1988) classification.
The differences in terms of feeling anger may have different
causes. For example, the user-friendliness of the online course
(technology-related control), the lack of personal contact with
the lecturer, or the high demand for self-regulated learning, or
trouble with interacting with other students could evoke anger.
Less experienced pride compared to the on-campus course could
be related to the fact that online learning courses offer less
opportunities to compare oneself with others or, for example, to
receive direct and personal positive feedback. Online assistance
such as forums or tutors who give written feedback do not
seem to be able to countervail the lack of personal contact
and interaction.
Overall, the effect sizes are relatively small, suggesting that
significant influence variables regarding achievement emotions
were not considered in the two groups. As for domain specific
achievement outcome, neither the main effect, nor the covariates
showed significant effects. Previous studies on the relationship of
emotions and achievement outcomes in e-learning environments
are rare and ambiguous. Liew and Tan (2016) conclude that
negative emotions reduce learning success. In contrast, they
found no significant influence on positive emotions. In a study
by Um et al. (2012), however, positive emotions led to improved
performance in a transfer test but not in an understanding test.
It seems that other factors besides collected variables may play
a more decisive role for achievement outcomes, e.g., intelligence,
previous knowledge or achievement motivation. Due to the fact
that achievement outcomes were not in the main focus of this
study, those factors have not been examined.
Low effect sizes for achievement outcomes may be
underestimated due to an attrition effect toward the achievement
test. This voluntary test was completed by only 70% (69% in
online course, 72% in on-campus course) of the students, so
that the relatively small sample size of the study was even more
reduced. As effect sizes being sensitive to the sample size, this
may have caused lacking significance of the findings. Also the
range of measured achievement and therefore the potential
explanation of variance could be restricted through reduced
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sample size. In addition, the shrinking of participants in the
achievement test may be a self-selection, given that e.g., only very
(extrinsic) motivated and/or unconfident students took part.
Opposite effects of these extreme groups may collide and lead
to weak overall effects. As having no detailed information about
not participating students and the reasons for their absence,
potential consequences stay notional and vague.
In sum, it has been shown in this study that the learning
environment might affect students’ achievement task value and
technological control. On the other hand, the results indicate
that the learning environment (of online vs. on-campus course)
seemed to have only weak effects on students’ achievement
emotions in this study, but these direct effects might be
underestimated as they may be mediated through control- and-
value appraisals. Therefore, further analyses are needed.
Regarding the existing research, this study applied
Pekrun’s (2006) control-value theory in the context of an
empirical comparison of an online and an on-campus learning
environment in a specific domain, namely teacher education.
Furthermore, we measured technology acceptance. Taken
together, this study’s focus on an online learning environment,
along with the application of Pekrun’s (2006) control-value
framework and the technology acceptance model (Venkatesh
and Bala, 2008), is a new contribution to the research field of
emotions in teacher education and online learning.
Limitations and Future Research
Regarding the cross sectional design of the study it is a clear
limitation that the on-campus and the online courses were
rated by students just one time and only with a retrospective
focus. Measuring learning processes and emotions several times
would have given the opportunity to test for longitudinal
effects. Furthermore, the sample was relatively small and with
a high percentage of female students—although this gives a
representative picture of the distribution between female and
male students in teacher education. With such a sample, gender
effects have to be interpreted very carefully. Beyond, it was
not possible to select students randomly to control for possible
influencing factors on the individual level.
Students’ technological control, technological value and
technology related beliefs correlated only weak and ambiguously
with achievement emotions, so that the contribution to the
clarification of effects of the different learning environment
was rather small. Therefore, the results should only be
interpreted with caution. It may be assumed that the learning
environment is only one of many other influencing factors,
which have an impact on emotions, as well as on the
learning process and outcomes. In future studies, further
variables should be measured, such as self-regulation ability,
self-efficacy, subject specific competencies, and personality.
It would be also relevant to measure contextual factors
such as support by a lecturer, quality of learning material,
or accessibility to core technological features, such as to
the online-chat.
Finally, it has to be pointed out that the online course analyzed
in this study has just been established without a testing phase,
while a very experienced lecturer has conducted the on-campus
course in the same way for several semesters. Additionally it
should be noted that research on achievement emotions mainly
uses self-reports depending on subjectivity and social desirability.
Further research in this field should apply research methods that
allow a process oriented measurement, as well as observation
of students to provide an added value with respect to different
(cognitive, subjective, expressional, and behavioral) dimensions
of emotions.
To conclude, technology based learning environments are
a meaningful future educational setting, and many university
students are already used to them. But there is still little
known about the emotional and cognitive learning experiences
in this environment. With the introduction of e-learning courses,
students should also be supported in acquiring self-regulation
strategies. While online learning environments may improve
access to higher education, it should be considered that these
learning environments affect the relationships between students’
control and value appraisals, emotions, and achievement in a
specific way. Especially for designing effective online learning
environments, these relationships have to be taken into account.
From our point of view, further research should focus on
specific aspects and tools of online learning environments
and analyze them in more detail. The application of different
qualitative (e.g., interviews, video observation) and quantitative
methods (e.g., state-measurements, scripts of using online tools)
may be fruitful. Finally, experimental studies (with variations of
different structures and tools of online learning environments
based on longitudinal designs would allow a process oriented and
differential analysis of the relationships between students’ control
and value appraisals, achievement emotions, and performance.
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